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Figure 1. Architecture of the dynamic model for the housing stock. NOQ=
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= 𝑆' = floor	area	per	capita? 	× 	population?= EOF=
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Figure 2. Demand for housing floor area in England. Historical values were obtained from the Department for NRR=
Communities and Local Government (2016, 2017). Future projections are represented assuming a change from NRS=
–30% to +30% of current values of floor area per capita until 2050. NRT=
=NRU=



























Table 1. Parameters of the Weibull distribution used to model the dynamics of the housing stock. Parameters NUQ=
in row B were regressed from historical demolition rates reported by the Department for Communities and NUR=
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3.2. Impacts of the housing stock NUU=
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Figure 3. Operational emissions and composition by floor area of the English housing stock in 2013 by year of OSM=
construction and by type of wall structure, regardless of any insulation (Department for Communities and Local OSN=
Government, 2017). OSO=
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Table 2. Average operational emissions of existing and new constructed buildings in 2050 for four different OUN=






































Figure 4. Emissions savings from current levels (0% = 129 Mt CO2 / year; –100% = 0 Mt CO2 / year) that would PMS=
be achieved by 2050 for various levels of demand for housing (in terms of change of current floor area per PMT=
capita within the ranges represented in Figure 2) and demolishing rates (in terms of the age beyond which the PMU=
probability of survival is less than 10%, calculated using the Weibull parameters of Table 1 and eq.(7) of the PMV=
supplementary information file) for each of the four levels of implementation of buildings standards (a) to (d) PNM=
described in Table 2. The dashed lines shown the current values for both axes. The contour in blue represents PNN=
the desired 66% emissions reduction by 2050. PNO=
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Figure 5. Estimated annual construction requirements until 2050 for various levels of demand for floor area per POP=
capita and demolition rates. POQ=
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Figure 6. Emissions savings by 2050 and costs involved in implementing the improved standards for new and PQM=
existing buildings described in Table 2 compared to a scenario of no change in current practice (strategy (a) PQN=
from Table 2, here represented with a blue line). (a) Effect of varying demand for floor area per capita from -PQO=
10% to +10% by 2050; central line for no change from current floor area per capita. (b) Effect of varying PQP=
demolition rates — age beyond which the probability of survival is less than 10% (t10) varying from 90 to 150 PQQ=
years; central line for current rate (t10 = 107 years). PQR=
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Figure 7. Emissions savings by 2050 and costs involved in implementing the most demanding scenario of Table PRV=
2 for various levels share of GDP used in construction and for two timescales: (a) immediate progressive PSM=
adoption of improved standards, (b) delayed start in 2030, and (c) delayed start in 2035. An annual GDP growth PSN=
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